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Agenda
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F Introduction — M. Plum
B Details - S. Ellis
E Committee deliberations
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D-plate overview
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D-plate overview
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Scope of this review

=S

F Engineering review of the beam stop only. Other components are
covered by other reviews.
» If it is built as designed, will it meet requirements?
» Are the safety factors adequate for this project?

» Must stop full power beam (26 mA, 7.5 MeV, 1 ms, 60 Hz) without
materials failure.

+ 11.7 KW average beam power in X = Y, = 2 cm beam spot.

» Must also stop lower power beam with smaller spot size, needed for
emittance tune.

+ 100 W average power in X, = 1.7 cm, y, .= 0.66 cm beam spot.
+ 26 mA, 7.5 MeV, 50 us, 10 Hz.

» Mis-steered beams (about 1 cm off axis) OK?
» Operation for about 3 months total. Only a couple weeks at full power.
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Charge to the committee
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¥ Engineering review of the D-plate beam stop.

E Summarize in writing your observations and recommendations.
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Usage scenarios
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E The D-plate will be used to commission the linac up to 7.5 MeV.
» Set DTL tank 1 phase and amplitude.
» Check diagnostics in DTL tank 1 beam box.
» Check upstream steering magnets.
» Check match into DTL.
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E Beam is somehow focused down to narrow beam spot, or beam
stop fails.

E Hole is burned in nickel beam stop.

E Water sprays into vacuum system and destroys some beam line
components and shuts down the linac for several weeks.

B Commissioning activities that require the beam stop cannot be
completed.
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D-plate tunes
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F Two tunes used during normal operations, controlled by quad
gradient (G).
» Emittance tune (G = 1450 G/cm)

+ Used during emittance scans.
+ Equal beam sizes at slits.

» Beam stop tune (G = 2020 G/cm)
+ Used when running with high beam currents.
+ Equal beam sizes at beam stop.

E Small spot tune (G =1000 G/cm)
» This tune should be avoided to prevent damage to the beam stop.

» Software interlock on quad magnet, so that if quad current readback strays
outside of pre-defined windows, beam is automatically shut off.
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Emittance tune (G = 1450 G/cm)
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BEAM AT WEL]= 1 I= 25, Imk BEAM AT FELZ= 31
Ha 4.7750 B= 1.6246 U= 7.5230  T.3230 Mew H A= -75.964 B= 194,08
¢ 2= -2.1994 E= 0.53244 FRE(= 402.30MHz L= 744.83mm ¢ b= -28.609 B= 55.039

EMITI= 10,000  9.260 615,20

EMTTO=  10.000  9.360  615.20
= 1 m= i

f PRINTOUT VALUE3 <

i PP IE VALUE Py

i 1 15 100.00000

1 1% 100.00000
| 1 23 100.00000 4
i 1 27 100.00000 ¢l
i 1 31 1o0.00000 ’,ﬁ‘

1 33 0.00000

MATCHING TYEE = 4
MATCHED EEAM DESIRED
[match to BEAMI)

&0.000 X 30.000 mrad Alpha Beta 60.000 X 30.000 mrad

m e x  4.hT 1.6098 m e
y o -2.139%  0.5324

T 3= 0.10300 B= 0.20876 z 0.1030  0.2088 3= 15.168 B=  11.046

CODE: TEACEID whll
PILE: D-plate Garmett.t3d

DATE: 01725/ 2002 e
TN TIME: 16:10:10 T e
_/ e
90,000 Dey X 400,00 kev 80,000 Dey X 400,00 kev
s 1 mpE= 3l

£0.00 mm (Horiz) 30.0 Deg (Long.)

e e N T T T R N B B L
Epria e N P NNER S S I L S o o N T U P U U T T U AT BTN |
: Beam sto
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60,00 mn (vert] Length= 2990, 00m

SNS Linac M. Plum March 2002 Slide 11 LOS Alamos



Emittance tune (G = 1450 G/cm)
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Xmax =42 mm
Ymax = 20 mm

N
\[/

Xrms =19 mm
Yrms = 8.9 mm

i-7 1T
60,000 mm X 60.000 mm 60,000 mm X &0.000 mm
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X-3 X-3
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\/

X-DB/P X-IE/P
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ml= 1 = i1
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Beam stop tune (G = 2020 G/cm)
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Beam stop tune (G = 2020 G/cm)
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Xmax =47 mm
Ymax =45 mm

Xrms =21 mm
Yrms = 20 mm

i-¥ 1=
60,000 nm X 60,000 mm 60,000 mm X 60.0

ik

RERVENY,
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Small spot tune (G = 1000 G/cm)
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BEAM AT WEL]= 1 I= 25, Imk BEAM AT FELZ= 31
Ha 4.7750 B= 1.6246 U= 7.5230  7.3230 Me¥ H & -61,93 B= 157,30
¢ 2= -2.1994 E= 0.53244 FRE(= 402.30MHz L= 744.83mm ¢ b= -1,5895 B= 2.2033

EMITI= 10.000 9,360 615,20

EMITO=  10.000 9.360  6l15.20
ni= 1 m= i1
PRINTOUT WALUES

i EP EE VALIE
i 1 15 100.00000
1 1% 100.00000

| 1 23 100.00000
i 1 27 100.00000
i 1 31 1o0.00000
1 33 0.00000

MATCHING TYEE = 4
MATCHED EEAM DESIRED
[match to BEAMI)

&0.000 X 30.000 mrad Alpha Beta 60.000 X 30.000 mrad
m e x  4.hT 1.6098 m e
y o -2.139%  0.5324
T 3= 0.10300 B= 0.20876 z 0.1030  0.2088 1= 14.534 B=  10.416
CODE: TRACEID wblL
PILE: D-plate Garnett.tdd
DATE: 01726/ 2002 e
/--\ TIME: 16:12:44 S
- T
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L
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£0.00 mm ivert] Length= _2990.00m
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Small spot tune (G = 1000 G/cm)
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Xmax = 38 mm
Ymax =4 mm

Xrms =17 mm
Yrms = 1.8 mm
X-7 X7

60000 mom X 60.000 mm 14 X more dense 60,000 mm X &0.000
than beam stop
tune.
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Conclusions

=S

E Beam stop is part of D-plate, used to commission linac up to
7.5 MeV.

E Two normal modes of operation:
» high power, round beams.
» low power beams with smaller spot size.

B Itis possible to focus the beam to a small spot that can lead to
beam stop failure.

» Protection provided by control system monitoring quad current readback.
B Consequences of beam stop failure are high.

B Steve Ellis will cover details of beam stop design...
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